One protein with which APC associates is beta-catenin. Beta-catenin helps control the activity (expression) of particular genes and promotes the growth and division (proliferation) of cells and the process by which cells mature to carry out specific functions (differentiation). Beta-catenin also helps cells attach to one another and is important for tissue formation. Association of APC with beta-catenin signals for betacatenin to be broken down when it is no longer needed.
Health Conditions Related to Genetic Changes

Desmoid tumor
Several mutations in the APC gene have been found in people with a type of aggressive but noncancerous (benign) growth called a desmoid tumor. These rare tumors arise from connective tissue, which provides strength and flexibility to structures such as bones, ligaments, and muscles. APC gene mutations typically cause formation of desmoid tumors in the abdomen, but these tumors can also occur in other parts of the body. Although APC-related desmoid tumors are commonly associated with a form of colon cancer called familial adenomatous polyposis (described below), APC gene mutations can cause tumors in individuals without this inherited disease. APC gene mutations are found in about 10 to 15 percent of noninherited (sporadic) desmoid tumors; these mutations are somatic, which means they are acquired during a person's lifetime and are present only in tumor cells.
Most APC gene mutations that cause sporadic desmoid tumors lead to an abnormally short APC protein. The shortened protein is unable to interact with the beta-catenin protein, which prevents the breakdown of beta-catenin when it is no longer needed. Excess beta-catenin promotes uncontrolled growth and division of cells, allowing the formation of desmoid tumors.
Familial adenomatous polyposis
More than 700 mutations in the APC gene have been identified in families with the classic and attenuated types of familial adenomatous polyposis (FAP). Most of these mutations lead to the production of an abnormally short, nonfunctional version of the APC protein. This short protein cannot suppress the cellular overgrowth that leads to the formation of abnormal growths (polyps) in the colon, which can become cancerous. The most common mutation in FAP is a deletion of five building blocks of DNA (nucleotides) in the APC gene. This mutation changes the sequence of the building blocks of proteins (amino acids) in the resulting APC protein.
Although most people with FAP will develop colorectal cancer, the number of polyps and the time frame in which they become cancerous depend on the location of the mutation in the APC gene. The location of the mutation also determines whether an individual with FAP is predisposed to developing desmoid tumors (described above).
Primary macronodular adrenal hyperplasia
Other cancers
Mutations in the APC gene are also responsible for a disorder called Turcot syndrome, which is closely related to familial adenomatous polyposis. Turcot syndrome is an association of colorectal cancer with a type of cancerous brain tumor called a medulloblastoma. Approximately two-thirds of people with Turcot syndrome have mutations in the APC gene.
A certain mutation in the APC gene (unrelated to Turcot syndrome) is found in approximately 6 percent of people with Ashkenazi (eastern and central European) Jewish heritage. This mutation replaces the amino acid isoleucine with the amino acid lysine at position 1307 in the APC protein (written as Ile1307Lys or I1307K). This change was initially thought to be harmless, but has been shown to be associated with a 10 percent to 20 percent increased risk of colon cancer.
Somatic mutations in the APC gene may be involved in the development of a small percentage of stomach (gastric) cancers.
Chromosomal Location
Cytogenetic Location: 5q22.2, which is the long (q) arm of chromosome 5 at position 22.2 
